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(54) FREQUENCY CONVERTING DEVICE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a frequency 
converting device, which easily meets a desired 
characteristic by absorbing variations in changes of local 
frequency without changing a characteristic of a group delay 
equalizer to the fluctuation of a group delay amount and 
also is inexpensive and small. 

SOLUTION: A frequency-converting device that includes an 
equalizer, which equalizes group delay distortion that occurs 
in a band pass filter which is mounted on an intermediate 
frequency of a double conversion system is provided with a 
1st mixer 4 which undergoes frequency conversion of an 
input signal, a 1st synthesizer 7 which is connected to a 
local terminal of the mixer 4, a band-pass filter 5 which is 
connected to an output terminal of the mixer 4, a 2nd mixer 
6 which is connected to an output terminal of the filter 5 
and a 2nd synthesizer 8, which is connected to a local 
terminal of the mixer 6 and makes an output terminal of the 
mixer 6 its output. 
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* NOTICES * 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

1 .This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3. In the drawings, any words are not translated. 

CLAIMS 



[Claim(s)] 

[Claim l]In a power converter having an equalizer for equalizing group-delay distortion 
generated with a band pass filter mounted in an intermediate frequency of a double conversion 
system, The 1st mixer that carries out frequency conversion of the input signal, and the 1st 
synthesizer connected to a terminal from an office of said 1st mixer, A band pass filter connected 
to an output terminal of said 1st mixer, and the 2nd mixer connected to an output terminal of said 
band pass filter, A power converter characterized by what it has the 2nd synthesizer connected to 
a terminal from an office of said 2nd mixer, and an output terminal of said 2nd mixer is 
considered for as an output. 

[Claim 2]In a group-delay equalizer, the 1st mixer, a band pass filter, and a power converter 
provided with the 2nd mixer, A power converter characterized by a thing it was made to absorb 
dispersion in group-delay distortion for without making the characteristic of said group-delay 
equalizer variable by making it correspond to change of group delay quantity in said band pass 
filter, and changing frequency of a terminal from an office of said 1st and 2nd mixers. 
[Claim 3]In a power converter having an equalizer for equalizing group-delay distortion 
generated with a band pass filter mounted in an intermediate frequency of a double conversion 
system, The 1st mixer that carries out frequency conversion of the input signal, and the 1st 
synthesizer connected to a terminal from an office of said 1st mixer, A band pass filter connected 
to an output terminal of said 1st mixer, and the 2nd mixer connected to an output terminal of said 
band pass filter, It has the 2nd synthesizer connected to a terminal from an office of said 2nd 
mixer, A power converter characterized by what consider an output terminal of said 2nd mixer as 
an output, an output frequency of said 1st and 2nd synthesizer is made to change according to a 
center gap of group-delay distortion of said band pass filter, and this absorbs dispersion in group- 
delay distortion for. 

[Claim 4]The power converter according to claim 3, wherein said 1st and 2nd synthesizers 
comprised a digital PLL circuit and said 2nd synthesizer is made a frequency step is coarser than 
said 1st synthesizer, and possible [ setting out ]. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention]Especially this invention relates to the power converter formed in the 
transmission system or receiving system of a satellite communication device about a power 
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converter. 
[0002] 

[Description of the Prior Art] Conventionally, in this kind of power converter, in order that the 
group-delay equalizer for equalizing group-delay distortion may absorb manufacturing 
dispersion, the variable function is needed. 

[0003] Although the composition of the large good transformation time delay equalizer of the 
variable range of the amount of group delay equalization is proposed by JP,H03-040534,B as a 
variable group-delay equalizer, without having an adverse effect on an amplitude frequency 
characteristic, After changing group delay quantity since the amplitude frequency characteristic 
of the group-delay equalizer itself is changed when changing group delay quantity, it is 
necessary to return degradation of an amplitude frequency characteristic. 
[0004] Drawing 5 is a figure showing the composition of the conventional power converter. 
When draw ing 5 is referred to, the conventional power converter, The 1st mixer 4 that carries out 
frequency conversion of the input signal, and the phase lock oscillator 1 1 connected to the 
terminal from an office of the 1st mixer 4, It has the band pass filter 5 connected to the output 
terminal of the 1st mixer 4, the 2nd mixer 6 connected to the output terminal of the band pass 
filter 5, and the synthesizer 8 connected to the terminal from an office of the 2nd mixer 6, and 
the output of the 2nd mixer 6 is connected to the output terminal 2, and it is constituted. 9 is logic 
for frequency setting, such as CPU, and 10 is a good transformation group-delay equalizer. Since 
a gap of group-delay distortion was equalized, in the conventional composition, it was absorbing 
with the good transformation group-delay equalizer 10. 
[0005] 

[Problem(s) to be Solved by the Invention] However, in order to realize a cheap and small power 
converter, it is necessary to absorb dispersion easily. Or what is necessary is just to make it not 
generate dispersion in group delay quantity. 

[0006]In this case, when an intermediate frequency is low, can also solve the problem of 
dispersion in group delay quantity by using a digital filter so that it may be proposed by JP,S60- 
1 17926, A, for example, and the group delay quantity to generate may not vary, but. Like the 
power converter used for satellite communication, when an intermediate frequency is high, an 
analog filter must be used. As for the intermediate frequency of the power converter for satellite 
communication, near 1 GHz is mainly used. 

[0007]Therefore, this invention is made in light of the above-mentioned circumstances, and the 
purpose, The desired characteristic is easily filled by absorbing dispersion by changing the 
frequency from an office, without changing the characteristic of a group-delay equalizer to 
change of group delay quantity, and it is in providing a cheap and small power converter. 
[0008] 

[Means for Solving the Problem]In order to attain said purpose, a power converter of this 
invention does not change the characteristic of a group delay equalizer, in order to absorb 
dispersion in group-delay distortion, but changes an intermediate frequency. 
[0009]In a power converter which contains more an equalizer for this invention to equalize 
group-delay distortion generated with a band pass filter mounted in an intermediate frequency of 
a double conversion system in details, The 1st mixer that carries out frequency conversion of the 
input signal, and a synthesizer connected to a terminal from an office of said 1st mixer, It has a 
band pass filter connected to an output terminal of said 1st mixer, the 2nd mixer connected to an 
output terminal of said band pass filter, and the 2nd synthesizer connected to a terminal from an 
office of said 2nd mixer, and an output terminal of said 2nd mixer is considered as an output. 
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[0010] 

[Embodiment of the InventionJAn embodiment of the invention is described with reference to 
Drawings below, this invention — the frequency from an office of two pieces of the composition 
of double conversion ~ respectively ~ simultaneous ~ slightly high frequency — or it changes 
into slightly low frequency. 

[001 1] Drawing 1 is a figure showing the composition of an embodiment of the invention. The 
1st mixer 4 that will carry out frequency conversion of the input signal 1 if drawing 1 is referred 
to, The 1st synthesizer 7 connected to the terminal from an office of the 1st mixer 4, and the 
band pass filter 5 connected to the output terminal of the 1st mixer 4, It has the 2nd mixer 6 
connected to the output terminal of the band pass filter 5, and the 2nd synthesizer 8 connected to 
the terminal from an office of the 2nd mixer 6, and the output of the 2nd mixer 6 is connected to 
the output terminal 2, and it is constituted. In drawing 1 , 3 is logic for frequency setting, such as 
CPU, and, as for a large step synthesizer and the 2nd Shenzhen sizer 8, a small step synthesizer 
and 9 control [ a group delay equalizer and the 1st Shenzhen sizer 7 ] the frequency of the 1st 
and 2nd Shenzhen sizer 7 and 8. Unlike the good transformation group-delay equalizer 10 of 
drawing 5 , let the group delay equalizer 3 be a cover half. 

[0012] Drawing 2 shows one working example of the fixed time delay equalizer 3. With 
reference to drawing 2, the equalizer input terminal 21 is connected at the node of the end of the 
coil 23, and the end of the capacitor 24, It is connected with one end of the capacitor 25, the 
other end of the coil 23 is connected to the equalizer output terminal 22, and the node of the 
other end of the capacitor 24 and the other end of the capacitor 25 is grounded via the capacitor 
26 and the coil 27 by which the series connection was carried out. 

[0013] Drawing 3 shows one working example of the synthesizer 7 of a small step. The clock 
from the crystal oscillator 39 is inputted into the 38 or 1/of 1/Mi counting-down circuit M2 
counting-down circuit 43 with reference to drawing 3 , It is inputted into the frequency phase 
comparator (PD) 37 by the output of the counting-down circuit 38, and the frequency phase 
comparator 37, The frequency phase comparison result of the output of a signal and the 
counting-down circuit 38 which carried out dividing of the output of the mixer 34 which 
considers the output of the voltage controlled oscillator 33 as an input with the 1/Ni counting- 
down circuit 36 is supplied as control voltage of the voltage controlled oscillator 33 via the low 
pass filter (loop filter) 35. On the other hand, it is inputted into the frequency phase comparator 
42 by the output of the counting-down circuit 43, and the frequency phase comparator 42, The 
frequency phase comparison result of the output of a signal and the counting-down circuit 43 
which carried out dividing of the output of the voltage controlled oscillator 40 with the 1/N 2 
counting-down circuit 41 is supplied as control voltage of the voltage controlled oscillator 40 via 
the low pass filter (loop filter) 44, The output of the voltage controlled oscillator 44 is inputted 
into the terminal from an office of the mixer 34. The data signal from CPU9 of dra wing 1 is 
inputted into the data input terminal 31, and the division ratio of the counting-down circuits 38, 
36, 43, and 41 is set to it. 

[00141 Drawmg 4 shows one working example of the synthesizer 8 of a large step. With reference 
to drawing 4 , the clock from the crystal oscillator 58 is inputted into the 1/M counting-down 
circuit 57, it is inputted into the frequency phase comparator 56 by counting-down circuit 57 
output, and the frequency phase comparator 56, The frequency phase comparison result of the 
output of a signal and the counting-down circuit 57 which carried out dividing of the output of 
the voltage controlled oscillator 53 with the counting-down circuit 55 is supplied as control 
voltage of the voltage controlled oscillator 53 via the low pass filter 54, and the oscillation output 
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of the voltage controlled oscillator 53 is supplied to the terminal from an office of the 2nd mixer 
6. The data signal from CPU9 of drawing 1 is inputted into the terminal 51, and the division ratio 
of the counting-down circuits 57 and 55 is set up. 

[0015]For the miniaturization of a power converter, and low-cost-izing, easy digitization of 
adjustment is indispensable. 

[0016]It is difficult in cost for the band pass filter which dispersion generates to lose 
^h^****** - n ana Jog circuitry. 

[0017]Since the good transformation group-delay equalizer 10 in the conventional frequency 
changing circuit shown in drawing 5 is also analog circuitry on the other hand, Since an 
analog/digital one, and a digital to analog are needed for digitizing, when composition becomes 
large and group delay quantity is changed with a good transformation group-delay equalizer, the 
difficulty of adjustment ~ there is the necessity of returning change of an amplitude frequency 
characteristic — is also produced. 

[0018]By the way, the group-delay distortion of a power converter is produced with the band 
pass filter (5 of drawing 1 ) mounted in the intermediate frequency. 

[00 19] As an example, the synthesizer of 1 GHz and the 2nd from game in the 1st from game of 
70 MHz/6GHz transmit frequency inverter used by the transmission system of satellite 
communication is 5 GHz on the problem of a spurious signal in many cases. 
[0020]The intermediate frequency in this case is near 1 GHz, and in order to realize small, the 
band pass filter comprises a dielectric element. 

[0021]If dispersion in this band pass filter is lost, dispersion in the group delay frequency 
characteristics of a power converter will not be produced, either, but manufacturing dispersion 
cannot be stopped actually. Since manufacturing dispersion is stopped, cost cannot be lowered 
when strict adjustment or sorting is performed. 

[0022]However, as for it, dispersion in the group delay frequency characteristics of a band pass 
filter turns out that the most is dispersion in center frequency. 

[0023]For example, when dispersion in the center frequency of a 1-GHz band pass filter is about 
0.2%, a gap of the center frequency of group-delay distortion which has secondary curvature is 
set to 2 MHz. Since a center gap of 2-MHz group-delay distortion was equalized, as described 
above, with the conventional composition, it was absorbing with the good transformation group- 
delay equalizer 10 (refer to drawing 5) . 

[0024]However, in an embodiment of the invention, temporarily, when there are 2 MHz of 
center gaps of group-delay distortion, the 1st from game and the 2nd 2 MHz from game are 
shifted. 

[0025] When the 2nd from game is 4900 MHz as an example, in order for the 1st from game to 
absorb dispersion in group-delay distortion at 1030 MHz at the beginning, the 1st from game is 
changed into 1032 MHz, and the 2nd from game is changed into 4902 MHz. 
[0026]That is, even if it sets it as the same output frequency, the 1st [ in all ] from game, the 2nd 
from game, and an intermediate frequency are changed into a gap of the band pass filter 5. 
[0027]And at the time of production, the frequency of a gap of a band pass filter performs initial 
setting so that group-delay distortion may become small most. 

[0028]In an embodiment of the invention, although the 1st from game needs to change into a 
synthesizer the portion which was a fixed local conventionally, Composition does not become 
complicated, in order to comprise a digital PLL circuit from the first and to only change the 
division ratio (counting-down circuits 57 and 55), as shown in drawing 4. 
[0029]Since the frequency revision from the 1st game is only for absorbing dispersion in group 
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delay quantity, it does not require the small step which makes a 5 75 -MHz zone lock at 125 kHz 
like the synthesizer 7 from the 2nd game. 

[0030]For this reason, there is an at most 1-MHz step, and sufficient zone to be changed is about 
**5 MHz. 

[0031]For this reason, since the 2nd synthesizer 8 can be constituted from a digital PLL circuit of 
single looping as shown in drawing 4 , the difference from the conventional system shown in 
drawing 5 currently used on the fixed local serves as [ whether the data for initial setting is only 
received from the exterior, and ] a chisel. 

[0032]Since dispersion is absorbed by changing the frequency from an office in this way 
according to the embodiment of the invention, without changing the characteristic of a group- 
delay equalizer to change of group delay quantity, the characteristic can be satisfied easily. 
[0033] 

[Effect of the Invention]As explained above, according to this invention, since it is not necessary 
to use a variable group-delay equalizer like before, the effect that a cheap and small power 
converter is realizable is done so. 

TECHNICAL FIELD 



[Field of the InventionJEspecially this invention relates to the power converter formed in the 
transmission system or receiving system of a satellite communication device about a power 
converter. 



PRIOR ART 



[Description of the Prior Art] Conventionally, in this kind of power converter, in order that the 
group-delay equalizer for equalizing group-delay distortion may absorb manufacturing 
dispersion, the variable function is needed. 

[0003] Although the composition of the large good transformation time delay equalizer of the 
variable range of the amount of group delay equalization is proposed by JP,H03-040534,B as a 
variable group-delay equalizer, without having an adverse effect on an amplitude frequency 
characteristic, After changing group delay quantity since the amplitude frequency characteristic 
of the group-delay equalizer itself is changed when changing group delay quantity, it is 
necessary to return degradation of an amplitude frequency characteristic. 
[0004] Drawing 5 is a figure showing the composition of the conventional power converter. 
When drawing 5 is referred to, the conventional power converter, The 1st mixer 4 that carries out 
frequency conversion of the input signal, and the phase lock oscillator 1 1 connected to the 
terminal from an office of the 1st mixer 4, It has the band pass filter 5 connected to the output 
terminal of the 1st mixer 4, the 2nd mixer 6 connected to the output terminal of the band pass 
filter 5, and the synthesizer 8 connected to the terminal from an office of the 2nd mixer 6, and 
the output of the 2nd mixer 6 is connected to the output terminal 2, and it is constituted. 9 is logic 
for frequency setting, such as CPU, and 10 is a good transformation group-delay equalizer. Since 
a gap of group-delay distortion was equalized, in the conventional composition, it was absorbing 
with the good transformation group-delay equalizer 10. 



EFFECT OF THE INVENTION 



Page 5 of 9 



Machine English translation of JP 10-145257 A 



[Effect of the Invention]As explained above, according to this invention, since it is not necessary 
to use a variable group-delay equalizer like before, the effect that a cheap and small power 
converter is realizable is done so. 

TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] However, in order to realize a cheap and small power 
converter, it is necessary to absorb dispersion easily. Or what is necessary is just to make it not 
generate dispersion in group delay quantity. 

[0006]In this case, when an intermediate frequency is low, can also solve the problem of 
dispersion in group delay quantity by using a digital filter so that it may be proposed by JP,S60- 
1 17926, A, for example, and the group delay quantity to generate may not vary, but. Like the 
power converter used for satellite communication, when an intermediate frequency is high, an 
analog filter must be used. As for the intermediate frequency of the power converter for satellite 
communication, near 1 GHz is mainly used. 

[0007]Therefore, this invention is made in light of the above-mentioned circumstances, and the 
purpose, The desired characteristic is easily filled by absorbing dispersion by changing the 
frequency from an office, without changing the characteristic of a group-delay equalizer to 
change of group delay quantity, and it is in providing a cheap and small power converter. 

MEANS 



[Means for Solving the ProblemJIn order to attain said purpose, a power converter of this 
invention does not change the characteristic of a group delay equalizer, in order to absorb 
dispersion in group-delay distortion, but changes an intermediate frequency. 
[0009]In a power converter which contains more an equalizer for this invention to equalize 
group-delay distortion generated with a band pass filter mounted in an intermediate frequency of 
a double conversion system in details, The 1st mixer that carries out frequency conversion of the 
input signal, and a synthesizer connected to a terminal from an office of said 1st mixer, It has a 
band pass filter connected to an output terminal of said 1st mixer, the 2nd mixer connected to an 
output terminal of said band pass filter, and the 2nd synthesizer connected to a terminal from an 
office of said 2nd mixer, and an output terminal of said 2nd mixer is considered as an output. 
[0010] 

[Embodiment of the Invention]An embodiment of the invention is described with reference to 
Drawings below, this invention — the frequency from an office of two pieces of the composition 
of double conversion — respectively — simultaneous — slightly high frequency — or it changes 
into slightly low frequency. 

[OOlll DrawiiiR 1 is a figure showing the composition of an embodiment of the invention. The 
1st mixer 4 that will carry out frequency conversion of the input signal 1 if drawing 1 is referred 
to, The 1st synthesizer 7 connected to the terminal from an office of the 1st mixer 4, and the 
band pass filter 5 connected to the output terminal of the 1st mixer 4, It has the 2nd mixer 6 
connected to the output terminal of the band pass filter 5, and the 2nd synthesizer 8 connected to 
the terminal from an office of the 2nd mixer 6, and the output of the 2nd mixer 6 is connected to 
the output terminal 2, and it is constituted. In drawing 1, 3 is logic for frequency setting, such as 
CPU, and, as for a large step synthesizer and the 2nd Shenzhen sizer 8, a small step synthesizer 
and 9 control [ a group delay equalizer and the 1st Shenzhen sizer 7 ] the frequency of the 1st 
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and 2nd Shenzhen sizer 7 and 8. Unlike the good transformation group-delay equalizer 10 of 
drawing 5, let the group delay equalizer 3 be a cover half. 

[0012] Drawmg 2 shows one working example of the fixed time delay equalizer 3. With 
reference to drawing 2 , the equalizer input terminal 21 is connected at the node of the end of the 
coil 23, and the end of the capacitor 24, It is connected with one end of the capacitor 25, the 
other end of the coil 23 is connected to the equalizer output terminal 22, and the node of the 
other end of the capacitor 24 and the other end of the capacitor 25 is grounded via the capacitor 
26 and the coil 27 by which the series connection was carried out. 

[0013] Drawing 3 shows one working example of the synthesizer 7 of a small step. The clock 
from the crystal oscillator 39 is inputted into the 38 or 1/of 1/Mi counting-down circuit M 2 
counting-down circuit 43 with reference to dra wing 3 , It is inputted into the frequency phase 
comparator (PD) 37 by the output of the counting-down circuit 38, and the frequency phase 
comparator 37, The frequency phase comparison result of the output of a signal and the 
counting-down circuit 38 which carried out dividing of the output of the mixer 34 which 
considers the output of the voltage controlled oscillator 33 as an input with the 1/Ni counting- 
down circuit 36 is supplied as control voltage of the voltage controlled oscillator 33 via the low 
pass filter (loop filter) 35. On the other hand, it is inputted into the frequency phase comparator 
42 by the output of the counting-down circuit 43, and the frequency phase comparator 42, The 
frequency phase comparison result of the output of a signal and the counting-down circuit 43 
which carried out dividing of the output of the voltage controlled oscillator 40 with the I/N2 
counting-down circuit 41 is supplied as control voltage of the voltage controlled oscillator 40 via 
the low pass filter (loop filter) 44, The output of the voltage controlled oscillator 44 is inputted 
into the terminal from an office of the mixer 34. The data signal from CPU9 of drawing 1 i s 
inputted into the data input terminal 31, and the division ratio of the counting-down circuits 38, 
36, 43, and 41 is set to it. 

[00 14]Drawing__4 shows one working example of the synthesizer 8 of a large step. With reference 
to drawing 4 , the clock from the crystal oscillator 58 is inputted into the 1/M counting-down 
circuit 57, it is inputted into the frequency phase comparator 56 by counting-down circuit 57 
output, and the frequency phase comparator 56, The frequency phase comparison result of the 
output of a signal and the counting-down circuit 57 which carried out dividing of the output of 
the voltage controlled oscillator 53 with the counting-down circuit 55 is supplied as control 
voltage of the voltage controlled oscillator 53 via the low pass filter 54, and the oscillation output 
of the voltage controlled oscillator 53 is supplied to the terminal from an office of the 2nd mixer 
6. The data signal from CPU9 of drawing 1 is inputted into the terminal 51, and the division ratio 
of the counting-down circuits 57 and 55 is set up. 

[0015]For the miniaturization of a power converter, and low-cost-izing, easy digitization of 
adjustment is indispensable. 

[0016]It is difficult in cost for the band pass filter which dispersion generates to lose 
********** i n analog circuitry. 

[00 17] Since the good transformation group-delay equalizer 10 in the conventional frequency 
changing circuit shown in drawing 5 is also analog circuitry on the other hand, Since an 
analog/digital one, and a digital to analog are needed for digitizing, when composition becomes 
large and group delay quantity is changed with a good transformation group-delay equalizer, the 
difficulty of adjustment - there is the necessity of returning change of an amplitude frequency 
characteristic — is also produced. 

[0018]By the way, the group-delay distortion of a power converter is produced with the band 
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pass filter (5 of drawing 1 ) mounted in the intermediate frequency. 

[00 19] As an example, the synthesizer of 1 GHz and the 2nd from game in the 1st from game of 
70 MHz/6GHz transmit frequency inverter used by the transmission system of satellite 
communication is 5 GHz on the problem of a spurious signal in many cases. 
[0020]The intermediate frequency in this case is near 1 GHz, and in order to realize small, the 
band pass filter comprises a dielectric element. 

[0021]If dispersion in this band pass filter is lost, dispersion in the group delay frequency 
characteristics of a power converter will not be produced, either, but manufacturing dispersion 
cannot be stopped actually. Since manufacturing dispersion is stopped, cost cannot be lowered 
when strict adjustment or sorting is performed. 

[0022]However, as for it, dispersion in the group delay frequency characteristics of a band pass 
filter turns out that the most is dispersion in center frequency. 

[0023]For example, when dispersion in the center frequency of a 1-GHz band pass filter is about 
0.2%, a gap of the center frequency of group-delay distortion which has secondary curvature is 
set to 2 MHz. Since a center gap of 2-MHz group-delay distortion was equalized, as described 
above, with the conventional composition, it was absorbing with the good transformation group- 
delay equalizer 10 (refer to drawing 5 ). 

[0024]However, in an embodiment of the invention, temporarily, when there are 2 MHz of 
center gaps of group-delay distortion, the 1st from game and the 2nd 2 MHz from game are 
shifted. 

[0025] When the 2nd from game is 4900 MHz as an example, in order for the 1st from game to 
absorb dispersion in group-delay distortion at 1030 MHz at the beginning, the 1st from game is 
changed into 1032 MHz, and the 2nd from game is changed into 4902 MHz. 
[0026]That is, even if it sets it as the same output frequency, the 1st [ in all ] from game, the 2nd 
from game, and an intermediate frequency are changed into a gap of the band pass filter 5. 
[0027]And at the time of production, the frequency of a gap of a band pass filter performs initial 
setting so that group-delay distortion may become small most. 

[0028]In an embodiment of the invention, although the 1st from game needs to change into a 
synthesizer the portion which was a fixed local conventionally, Composition does not become 
complicated, in order to comprise a digital PLL circuit from the first and to only change the 
division ratio (counting-down circuits 57 and 55), as shown in drawing 4 . 
[0029] Since the frequency revision from the 1st game is only for absorbing dispersion in group 
delay quantity, it does not require the small step which makes a 5 75 -MHz zone lock at 125 kHz 
like the synthesizer 7 from the 2nd game. 

[0030]For this reason, there is an at most 1-MHz step, and sufficient zone to be changed is about 
**5 MHz. 

[0031]For this reason, since the 2nd synthesizer 8 can be constituted from a digital PLL circuit of 
single looping as shown in drawing 4 , the difference from the conventional system shown in 
drawing 5 currently used on the fixed local serves as [ whether the data for initial setting is only 
received from the exterior, and ] a chisel. 

[0032]Since dispersion is absorbed by changing the frequency from an office in this way 
according to the embodiment of the invention, without changing the characteristic of a group- 
delay equalizer to change of group delay quantity, the characteristic can be satisfied easily. 



DESCRIPTION OF DRAWINGS 
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[Brief Description of the Drawings] 

[Drawing l] It is a figure showing the composition of an embodiment of the invention. 
[Drawing 2] It is a figure showing one working example of the group delay equalizer of the 
immobilization in an embodiment of the invention. 

[Drawing 3]It is a figure showing one working example of the small step synthesizer in an 
embodiment of the invention. 

[Drawing 4] It is a figure showing one working example of the large step synthesizer in an 
embodiment of the invention. 

[Drawing 5] It is a figure showing the composition of the conventional power converter. 
[Description of Notations] 

1 Input terminal 

2 Output terminal 

3 Group delay equalizer 

4 and 6 Mixer 

5 Band pass filter 

7 Large step synthesizer 

8 Small step synthesizer 

9 Logic for frequency setting 

10 Good transformation group-delay equalizer 

1 1 Phase lock oscillator 

21 Equalizer input terminal 

22 Equalizer output terminal 

23 and 27 Coil 

24, 25, and 26 Capacitor 

3 1 Synthesizer input terminal 

32 Synthesizer output terminal 

33 and 40 Voltage controlled oscillator 

34 Mixer 

35 and 44 Low pass filter 

36, 38, 41, and 43 Counting-down circuit 
37 and 42 Frequency phase comparator 
39 Crystal oscillator 

5 1 Synthesizer input terminal 

52 Synthesizer output terminal 

53 Voltage controlled oscillator 

54 Low pass filter 

35 and 57 Counting-down circuit 
56 Frequency phase comparator 
58 Crystal oscillator 

[Translation done.] 
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